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(57) ABSTRACT 

Catheters having an overmolded hub are disclosed. The 
Overmolded catheter hubs may include one or more access 
hubs that are overmolded with an overmold material. The 
catheter hub may also be formed as a single piece from the 
Overmold material. The Overmolded construction can result 
in a stronger bond between the catheter body and the hub 
and can provide for access hubs having Sufficient clarity for 
the observation of air bubbles in a contained fluid. The 
disclosed catheter hubS may also demonstrate improved 
balloon deflation rates when utilized with a catheter body 
having a distal balloon. 
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CATHETER HAVING AN OVERMOLDED HUB 

0001. This application claims priority under 35 U.S.C. S 
119(e) to provisional application No. 60/501,991 by David 
R. Lessard, et al. and entitled Catheter Having an Over 
molded Hub, filed Sep. 11, 2003, which is hereby incorpo 
rated by reference herein. 

BACKGROUND 

0002 Catheters are tube-like medical instruments that 
may be inserted into a body cavity, organ, or blood vessel for 
diagnostic or therapeutic reasons. Catheters may be 
designed for insertion into the vasculature and are available 
for a wide variety of purposes, including diagnosis, inter 
ventional therapy, drug delivery, drainage, perfusion, and the 
like. They may also be useful for other procedures, Such as 
gynecological procedures, cardiac procedures, general inter 
ventional radiology procedures, and the like. Catheters for 
each of these and other purposes can be introduced to 
numerous target Sites within a patient's body by guiding the 
catheter through an incision made in the patient's skin and 
a blood vessel and then through the body to the target Site. 

0.003 Catheters generally have an elongated, flexible 
catheter body with a catheter Side wall enclosing one or 
more catheter lumens. The lumens can extend from a 
catheter body proximal end, where the catheter body is 
coupled to a relatively more rigid catheter hub, to a distal 
end. The one or more lumens may have the same diameter 
throughout the length of the catheter or taper, Such as when 
the lumens have a larger diameter at the proximal end than 
at the distal end. The catheter hub typically has one or more 
access hubs that provide for the insertion of wires or the 
attachment of Syringes or other devices, for example. The 
catheter body may be relatively Straight, inherently curved, 
or curved by insertion of a curved Stiffening wire or guide 
wire through a catheter lumen. The catheter body may 
assume a Straight or linear configuration, when free from 
external bending forces. The catheter body may be highly 
flexible, thus able to pass through the tortuous twists and 
turns of a patient's vasculature. In Some cases, the catheter 
body may have a shaped distal end portion including curves 
and bends which are Selected to facilitate introduction and 
placement of the catheter in the vascular System. Aparticular 
geometry of curves and/or bends may be Selected to accom 
modate the intended use of the catheter. The distal end of the 
catheter may also be equipped with an inflatable balloon to 
expand a medical device, Such as a Stent, and/or to dilate a 
vessel. 

0004. The body and side wall of the catheter may be 
fabricated and dimensioned to minimize the outer diameter 
of the catheter body and the thickness of the side wall. In this 
fashion, the diameter of the catheter lumen may be maxi 
mized while retaining sufficient side wall flexibility and 
Strength characteristics to enable the catheter to be used for 
the intended medical purpose. 

0005 The catheter body may have a length in the range 
from about 40 cm to 200 cm, usually having a length in the 
range from about 60 cm to 175 cm. The diameter of the 
catheter body may be in the range of about 0.67 mm (2 F) 
to about 7 mm (21 F). The catheter body may define one or 
more inner lumens that may have inside diameters ranging 
from about 0.4 mm to about 6 mm. 
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0006. The body and/or side wall of the catheter may be 
made from any Suitable material, including, but not limited 
to, polyethers and polyester block amides. For example, the 
side wall may be made from a polyether block amide, which 
may include a copolymer of amide monomers copolymer 
ized with polyether monomers. Because the amide mono 
merS may have greater Structural “rigid ity in comparison 
to the polyether monomers, the rigidity of the resulting 
catheter body to deformation, Such as bending or Stretching, 
may be controlled. One example of a Suitable polyether 
block amide from which the catheter body and/or side wall 
may be made is PEBAX(R), which is available from Elf 
Atofina, Philadelphia, Pa. In one aspect, a blend of 
PEBAX(R) polyether block amides may be used. 
0007. The catheter body may be constructed with one or 
more additional elongated, flexible bodies or tubes residing 
within the outermost body. Thus, the outermost tube may 
contain one or more inner tubes defining additional inner 
lumens. In this fashion, a first lumen may be formed in the 
interior of an inner tube, while a Second lumen may be 
formed between an outer wall of an inner tube and the inner 
wall of the outermost tube. When an inner tube is placed 
Substantially in the center of the outermost tube, the lumens 
may be coaxially arranged. 
0008. The catheter may also be constructed with one or 
more longitudinal partitions that contact the outermost wall 
at two or more locations and reside within the outermost 
body. In this fashion, a first lumen may be formed between 
a first side of a partition and the outermost wall, while a 
Second lumen may be formed between a Second Side of the 
partition and the outermost wall. In this arrangement, the 
lumens have Separate centers. A catheter body having an 
internal arrangement of this type is depicted in FIG. 1A. 
0009. The inner tube or tubes that form the lumens may 
be made from a single material, Such as a lubricious poly 
mer, or a combination of materials. Lubricious polymers 
include, but are not limited to, fluorocarbons, Such as 
polytetrafluoroethylene (PTFE), polyamides, such as 
nylons, polyether block amides (PEBA), polyolefins, poly 
imides, and the like. The inner tube may also be a laminate 
Structure comprising a non-lubricious outer layer and an 
inner lumen Surrounding layer or coating of a more lubri 
cious material. When one or more lumens are formed by one 
or more partitions, the partitions may be formed from the 
Same material as the outermost wall; however, this is not 
required. 
0010. The end of the catheter that remains external to the 
body cavity (proximal end) terminates in a catheter hub. A 
conventional catheter hub 14, Such as that depicted in the 
catheter 100 of FIG. 1, is a single piece that is directly 
bonded to the catheter body 12 with an adhesive at one or 
more adhesive bonds 18. The conventional catheter hub 14 
may include one or more access hubs, Such as a first lumen 
access hub 15 and a second lumen access hub 16. The lumen 
access hubs provide ingreSS and egreSS from the mouthS 17 
of the access hubs to one or more lumens, Such as the first 
lumen 26 and the second lumen 28, respectively. The lumens 
may have a Substantially Smaller diameter than the access 
hubs. The access hubs 15 and 16 may be female luer type 
connectors or another type of connector. A Skive 20 is a 
passageway through a catheter Side wall 13 of the catheter 
100 and may provide fluid communication between the 
Second lumen access hub 16 and the Second lumen 28. 
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0.011 Fluids, gases, wires, and the like may be passed 
from the mouths of the access hubs, through the lumens, and 
optionally into the body cavity. For example, a Stiffening or 
directing wire may be threaded through the first lumen 
access hub 15 and into the first lumen 26. This wire may then 
be utilized to guide the catheter through the body cavity. A 
fluid, Such as a Viscous liquid, pharmaceutical preparation, 
or gas, may be directed through the Second lumen access hub 
16, the skive 20, and into the second lumen 28. If the 
catheter 100 is a balloon type catheter, this fluid may inflate 
a balloon at the distal end of the catheter that is in fluid 
communication with the second lumen 28. 

0012 While the conventional catheter 100 can be effec 
tive, disadvantages exist for the conventional catheter hub 
14. These disadvantages are in the areas of construction and 
performance. Regarding construction, when the hub 14 is 
assembled, the portion of the first lumen access hub 15 that 
tapers in diameter 30 to meet the first lumen 26 must be 
aligned with the first lumen 26. Because the first lumen 26 
may have a relatively Small diameter, on the order of a few 
millimeters or less, alignment can be difficult. It may also be 
difficult to form the first lumenjunction 13, where the access 
hub 15 and the lumen 26 are bonded by adhesive or other 
means. It is also necessary to adhesively bond the catheter 
body 12 with the catheter hub 14, ensuring that the skive 20 
aligns with the Second lumen access hub 16. Such meticu 
lous construction can be difficult and time consuming. Due 
to the Small Surface areas to which the adhesive may be 
applied, separation of the catheter body from the hub is also 
possible. 

0013 The conventional catheter hub 14 may also have 
performance disadvantages resulting from the entrapment 
areas 32 that reside between the second lumen access hub 16 
and the catheter side wall 13 and at the proximal end of the 
Second lumen 28. When a fluid is introduced into the second 
lumen access hub 16, especially if it is a Viscous fluid, the 
fluid not only passes through the skive 20, but also exerts 
considerable pressure on the adhesive bonds 18 that hold the 
catheter side wall 13 to the catheter hub 14 in the area of 
skive 20. This flow is depicted as the second lumen flow 24. 
If too great, this preSSure can lead to failure of the adhesive 
bonds 18 and result in separation of the catheter body 12 
from the catheter hub 14. Thus, if a balloon is inflated at the 
distal end of the catheter with fluid introduced through the 
Second lumen access hub 16, a limitation may be placed on 
the pressure to which the balloon may be inflated and the 
rate at which the fluid may be introduced to the balloon. This 
can lead to lengthy inflation times. Additionally, because 
there is little mechanical support in the area of the skive 20, 
the fluid may crush the Side wall to Some extent, thus 
reducing fluid flow into the second lumen 28. 
0.014 Similarly, because fluid must pass from the second 
lumen 28, through the skive 20, and through the entrapment 
areas 32 before exiting through the Second lumen access hub 
16, a limitation is placed on how quickly the balloon may 
deflate. The entrapment areas 32 can disrupt and/or create 
turbulence in the fluid flow out of the catheter, thus signifi 
cantly impeding deflation of the balloon. 

SUMMARY 

0.015. A catheter is provided that has an overmolded hub 
construction. The overmold may be formed from a hardened 
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thermoplastic or resin that couples the hub to a catheter 
body. The Overmold hub may include one or more acceSS 
hubs and one or more anchoring features that the thermo 
plastic or resin may fill prior to hardening. Fluid commu 
nication may be established between the one or more 
catheter lumens and the one or more access hubs by extend 
ing a catheter tube into a lumen access hub, through the use 
of a removable insert, through the use of a hollow insert that 
remains within the overmold hub, and the like. 
0016 Other systems, methods, features and advantages 
of the invention will be, or will become, apparent to one with 
skill in the art upon examination of the following figures and 
detailed description. It is intended that all Such additional 
Systems, methods, features, and advantages are included 
within this description, are within the Scope of the invention, 
and are protected by the following claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017 FIG. 1 shows a conventional catheter. 
0018 FIG. 2 shows a catheter embodying features of the 
current invention having proximal entry to the Second 
lumen. 

0019 FIG.3 shows a catheter embodying features of the 
current invention having Skive entry to the Second lumen. 
0020 FIG. 4 shows a single lumen catheter embodying 
features of the current invention. 

DETAILED DESCRIPTION 

0021 FIG. 2 depicts a catheter 200 having an over 
molded catheter hub 214. The overmold catheter hub 214 
may be coupled to a catheter body 212 with an overmold 
material 210. The catheter body 212 has a side wall 213 and 
may have a plurality of lumens, Such as a first lumen 226 and 
a second lumen 228. A first lumen access hub 215 and a 
Second lumen access hub 216 may be coupled by a bridging 
structure 232. The bridging structure 232 can maintain the 
desired spatial orientation between the access hubs 215 and 
216 and may be a portion of the same piece that includes the 
access hubs. The Overmold hub 214, including any access 
hubs and any bridging Structure or Structures, may be 
molded as a single piece or as multiple pieces. The catheter 
200 may have other configurations including those with 
fewer or additional components. 
0022 Unlike the conventional catheter hub 14 depicted in 
FIG. 1, the overmold hub 214 is not bonded to the catheter 
body with adhesive. Instead, the bridging Structure and the 
access hubS may be separated from the catheter body 212, 
but held in place by the overmold material 210. The over 
mold hub 214 may contain one or more anchoring features. 
0023. While anchoring features may take any form, they 
function to assist in holding the overmold hub 214 in 
position relative to the catheter body 212 after the overmold 
material hardens. Thus, they may be in the form of the 
anchoring holes 234 present in the bridging Structure 232. In 
this aspect, the overmold material can pass through the 
anchoring holes and then harden. Anchoring features may 
also be in the form of an anchoring groove 236 present in the 
lumen access hubs 216 and 217, where the overmold mate 
rial 210 can enter the groove and then harden. Similarly, the 
bridging Structure 232 can function as an anchoring feature. 
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Anchoring features may also be in the form of protruding 
flanges, grooves, recesses, indentations, protuberances, and 
the like in any portion of the Overmold hub, including the 
access hubs or the bridging Structure. 

0024. The access hubs may be made from a plastic that 
allows the user to see air bubbles that may exist in a 
contained fluid. Thus, one or more of the access hubs may 
have clarity sufficient for air bubbles to be observed. This 
clarity can provide a significant benefit because the user can 
monitor fluid introduction, Such as during the inflation of a 
balloon, for undesirable air bubbles. Plastics having a suit 
able clarity for use in the access hubs may have a luminous 
transmittance of at least about 60%. Suitable plastics also 
may have a transmittance of at least about 70%. In one 
aspect, the plastic from which the access hubs can be made 
has a luminous transmittance of at least about 80%. In 
another aspect the plastic may have a transmittance of about 
85%. Luminous transmittance (the ratio of the luminous flux 
transmitted by a body to the flux incident upon it) may be 
measured according to ASTM D1003-00. 

0.025 In one aspect, the access hubs may be formed from 
an amorphous polymer, which provides the desired clarity. 
One Suitable amorphous polymer includes an amorphous 
amide, Such as Nylon 12, which has been chemically modi 
fied to have an amorphous structure. An example of a 
modified Nylon 12 is GRILAMID(R) grade TR-55 and is 
available from EMS, Sumter, S.C. 

0026. The overmold material 210 that surrounds the 
catheter body 212 may include a thermoplastic that is heated 
until it reaches a flowable State and that when applied to the 
catheter body, the access hubs, and any bridging Structure, 
couples these components together and Seals any gaps to 
form the overmolded catheter 200. The thermoplastic may 
be any polymeric composition that can flow when heated, 
harden when cooled, and bond with the catheter body 212. 
Thus, when melted and deposited in a mold, the thermo 
plastic can be formed into the overmold hub 214. Force may 
be applied to keep the flowable thermoplastic in the mold. 
When the thermoplastic hardens, it will retain the shape of 
the mold, although Some shrinkage may occur. Suitable 
thermoplastics include, but are not limited to amides, Such as 
Nylons, polyurethanes, polycarbonates, polyesters, polyvi 
nylchlorides, polyolefins, Styrenics, or combinations thereof. 
An example of a suitable Nylon is VESTAMID(R) grade 
L1670 available from DeGussa, 45764 MARL, Germany. 

0027. The overmold material 210 may include a curable 
resin that is applied to the catheter body as an uncured resin 
in a Semi-Solid, liquid, or powdered State. The uncured resin 
may then be cured with light, heat, radiation, radio fre 
quency, air, a chemical accelerator, or other process that 
results in a hardening of the resin. Any curable resin that can 
bond the catheter body 212 to any access hubs and any 
bridging Structure while Sealing any gaps may be utilized. 

0028 Because the overmold hub 214 is not directly 
attached with an adhesive to the catheter body 212, other 
means are utilized to establish fluid communication between 
the lumens 226 and 228 and the access hubs 215 and 216, 
respectively. One method to establish the desired fluid 
communication is to extend a lumen tube, Such as a first 
lumen tube 240, into a lumen access hub, Such as the first 
lumen access hub 215, prior to hardening the Overmold 
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material. When the overmold material hardens, the lumen 
tube is held in the lumen access hub and any gaps may be 
Sealed. 

0029. Another method of establishing fluid communica 
tion between the catheter lumens and the lumen access hubs 
is to place an insert extending from the interior of a lumen 
access hub, Such as the Second lumen access hub 216, into 
the interior of a lumen in the catheter body, Such as into the 
Second lumen 228, prior to adding the overmold material. 
While FIG. 2 depicts entry into the proximal end of the 
Second lumen 228, entry may be at any convenient location, 
such as through a skive 320 as shown in FIG. 3 and 
discussed further below. The insert may be solid or hollow 
and may be made from plastic, metal, and the like. Thus, 
when the thermoplastic or the resin hardens, the insert may 
be removed to leave a passage in the Overmold material 210, 
Such as the Overmold passageway 238. 
0030) If the insert is to be removed after hardening of the 
Overmold material, the insert may be made or coated with a 
material that does not appreciably couple with the Selected 
Overmold material. Such materials may include StainleSS 
steel or fluorinated polymers, such as Teflon(R). If the insert 
is hollow, Such as if a cannula or the like is used, it may be 
left in place to establish the desired fluid communication. 
Additional methods, Such as drilling passageways 238 in the 
overmold material 210 and the like may also be utilized to 
establish fluid communication between the catheter lumens 
and the lumen access hubs. 

0031. The overmold material can seal any gaps that 
would otherwise exist, including any openings in the proxi 
mal end of the lumens. In this fashion, fluid communication 
may be established between a catheter lumen and a luer 
access hub. Other methods of establishing fluid communi 
cation between the lumens of the catheter body and the 
overmold hub 214 may also be used. 
0032. The catheter 200 can be simpler to assemble than 
the conventional catheter 100 as depicted in FIG. 1, at least 
because the catheter 200 does not require the alignment and 
bonding of a lumen junction. During assembly, problems 
may arise with the lap or butt joint used at the lumenjunction 
13 of the conventional catheter 100, especially where the 
first lumen tube of the catheter shaft is bonded to the catheter 
hub. The bonding method used to form the joint can have 
adverse effects on the concentricity, Stiffness, and kink 
resistance of the catheter body 12. Additionally, the over 
mold hub 214 of the catheter 200 may be more securely held 
to the catheter body 212 because a greater Surface area exists 
about the catheter body for the overmold material 210 to 
bond with during hardening. Because the Overmolded con 
struction of catheter 200 does not require a skive, any 
alignment problems that may arise between the Skive and its 
corresponding lumen access hub may be eliminated. 
0033. The design of the catheter 200 also may eliminate 
the entrapment areas 32 shown in FIG. 1. This may be 
accomplished by providing a passageway 238 through the 
overmold material 210 that establishes fluid communication 
between the lumen access hub 216 and the second lumen 
228. The design of the catheter 200 also allows for the 
introduction of a Viscous fluid through the Second lumen 
access hub 216 without the exertion of a compressive force 
on any adhesive bonds, such as the adhesive bonds 18 as 
shown in FIG.1. This may be seen by comparing the second 
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lumen flow 24 in FIG. 1 with the second lumen flow 224 in 
FIG. 2. Thus, the possibility of separating the catheter side 
wall 213 from the overmold hub 214 may be reduced for the 
catheter 200, even if higher pressures are utilized during 
fluid introduction. 

0034. Because the diameter of the overmold passageway 
238 may be varied depending on the diameter of the insert, 
the acceSS into the Second lumen 228 may have a larger 
diameter than when a skive is utilized to access the interior 
of the lumen. In this manner, the passageway 238 may 
provide for increased ingreSS and egreSS of fluid, even with 
lower introduction pressures and Vacuum, respectively. 
Thus, if the catheter 200 is equipped with a distal balloon, 
the balloon may be more rapidly inflated and deflated, while 
the incidence of device failure may be reduced. 
0035) The catheter 200 may be assembled by placing the 
catheter body 212, the access hubs 215 and 216, and any 
bridging Structure or structures 232 in a mold. One or more 
lumen tubes, such as the first lumen tube 240, then may be 
extended into one or more access hubs, Such as the first 
lumen access hub 215. An insert then may be placed through 
one or more access hubs, Such as the Second lumen acceSS 
hub 216, and into the catheter body, such as into the second 
lumen 228. The overmold material then may be added to the 
mold. 

0.036 By using a mold that is patterned with the desired 
features of the access hubs, Such as a female luer, the 
overmold hub 214 may be formed as a single piece. In this 
aspect, one or more lumen tubes, Such as the first lumen tube 
240, may be extended into the portion of the mold that will 
form one or more access hubs, Such as the first lumen acceSS 
hub 215. One or more inserts then may be placed through the 
portion of the mold that will form the one or more access 
hubs, Such as the Second lumen access hub 216, and into the 
catheter body, such as into the second lumen 228. The 
overmold material then may be added to the mold. 
0037. One method of adding the overmold material is by 
injecting a hot thermoplastic or resin into an insertion mold 
containing the components of the catheter. The Overmold 
material then may be hardened under conditions favorable to 
the overmold material, the material or materials from which 
the access hubs and any bridging Structure is made, and the 
catheter body including the catheter side wall 213 and any 
inner tubes. The one or more inserts may then be removed 
or left in place if hollow. 
0038 FIG. 3 depicts a catheter 300 having an over 
molded catheter hub 314. The overmold catheter hub 314 
may be attached to a catheter body 312 with an overmold 
material 310. The catheter body 312 has a side wall 313 and 
may have a plurality of lumens, Such as a first lumen326 and 
a second lumen 328. A first lumen access hub 315 and a 
Second lumen access hub 316 may be coupled by a bridging 
structure 332. The bridging structure 332 can maintain the 
desired spatial orientation between the access hubs 315 and 
316 and may be a portion of the same piece that includes the 
access hubs. The Overmold hub 314, including any acceSS 
hubs and bridging Structure, may be injection molded as a 
Single piece or as multiple pieces, as previously described 
regarding FIG. 2. The catheter 300 may have other con 
figurations including those with fewer or additional compo 
nentS. 

0.039 AS previously discussed regarding FIG. 2, the 
Overmold hub 314 may contain one or more anchoring 
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features. Suitable thermoplastics and resins for use in the 
overmold material 310 are discussed in greater detail with 
regard to FIG. 2 above. The access hubs, including the first 
access hub 315 and the second access hub 316, also may be 
made from a plastic that allows the user to see air bubbles 
that may exist in a contained fluid, as described more fully 
with regard to FIG. 2. 
0040 AS was previously discussed for FIG. 2, flow 
communication between the catheter body 312 and the 
overmold hub 314 may be established by extending a lumen 
tube, Such as a first lumen tube 340, into a lumen access hub, 
such as the first lumen access hub 315, prior to hardening the 
Overmold material. 

0041 Another method of establishing fluid communica 
tion between the catheter lumens and the lumen access hubs 
is to place an insert extending from the interior of a lumen 
access hub, Such as the Second lumen access hub 316, 
through the skive 320, and into the interior of a lumen in 
catheter body 312, such as into the second lumen 328. The 
insert may be inserted prior to adding the Overmold material. 
The insert may be as described above regarding FIG. 2. 
0042 Unlike in FIG. 2, to form the catheter 300 of FIG. 
3, the insert may be passed through the skive 320 in the 
catheter side wall 313. After the overmold material hardens, 
the insert may be removed to leave a passageway 338 
through the overmold material 310 that enters at the skive 
320. If the insert is hollow, it may be left in place. As shown 
in FIG. 3B, the overmold material can enter the proximal 
end of the second lumen 328, thus closing the portion of the 
Second lumen behind the insert. In this fashion, fluid com 
munication may be established between the Second lumen 
access hub 316 and the second lumen 328, with the over 
mold material Sealing any gaps that would otherwise exist, 
including any open portion of Second lumen 328. AS previ 
ously discussed in regard to FIG. 2, other methods of 
establishing fluid communication between the catheter body 
312 and the overmold hub 314, Such as cannulas and the 
like, may also be used. 
0043. The catheter 300 may be assembled similarly to the 
catheter 200 as previously described. In one aspect, catheter 
300 is assembled using insert molding. Wire inserts may be 
placed into the lumens in the catheter body 312 through the 
access hubs, with the wire that passes through the Second 
lumen access hub 316 entering the second lumen 328 
through the skive 320. This assembly, including the catheter 
body, the inserts, the access hubs, and any desired bridging 
Structure is then placed into a mold cavity. The mold is 
clamped shut and the Overmold material is added to the mold 
cavity. When the overmold material includes a thermoplas 
tic, the hot thermoplastic is rapidly introduced into the mold 
cavity to envelop the catheter body, the inserts, the hubs, and 
any desired bridging Structure. Cooling is then introduced to 
the mold to harden the thermoplastic. The mold is opened 
and the catheter 300 is ejected. The inserts may then be 
removed, leaving the catheter body with the overmold hub 
314. 

0044) While the catheter 300 of FIG. 3 utilizes skive 
access, it lacks the adhesive bonds 18 and the entrapment 
areas 32 as shown in the catheter 100 of FIG. 1. This may 
be seen by comparing the second lumen flow 24 in FIG. 1 
with the Second lumen flow 324 in FIG. 3. The catheter 300 
of FIG. 3, like the catheter 200 of FIG. 2, can provide for 
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the introduction of viscous fluid to the second lumen without 
the exertion of a compressive force against any adhesive 
bonds. Thus, the possibility of Separating the catheter Side 
wall 313 from the overmold hub 314 may be reduced for the 
catheter 300 when compared with the catheter 100 of FIG. 
1, even if higher pressures are utilized during fluid intro 
duction. Elimination of the entrapment areas from the cath 
eter 300 can result from the skive, which was initially a 
Sharp-edged port, being Smoothed by the Overmold material 
to give the Smooth overmold passageway 338. 

0.045 When the overmold material contacts the catheter 
body 312, a coupling can occur between the overmold 
material and the catheter body 312, which can be made from 
a material that is compatible with the Overmold material. 
Thus, a coupling can occur between the catheter body and 
the overmold material that is chemical, thermal, or a com 
bination of chemical and thermal in nature. If a hot thermo 

plastic is utilized as the Overmold material, the heat can also 
result in some melting or softening of the catheter body 312 
and blending with the overmold material. In one aspect, the 
overmold material is introduced to the catheter body at 
Sufficient temperature to cause the portion of the catheter 
side wall penetrated by the skin to soften and remodel. Such 
remodeling can alter the original shape of the ported catheter 
side wall to conform with the shape of the insert. 

0046) The benefits on distal balloon deflation rates pro 
vided by a catheter of type 200, which has a smooth flow 
path lacking the entrapment areas 32 of conventional cath 
eter 100, may be seen from Table I below. The bodies of the 
compared catheters were about 120 cm in length. Deflation 
time is the time required to draw 5 cc of fluid from the 
catheter into a Syringe under Vacuum. When the deflation 
times are compared, the catheter of type 200 shows an about 
15% increase in deflation rate. Increases in deflation rates 
may range from about 5% to about 30%, depending on the 
particular catheter. Improvements from about 10% to about 
20% are common. 

TABLE 1. 

Catheter 100 Catheter 200 
Trial Deflation Time in Seconds Deflation Time in Seconds 

1. 83 65 
2 64 58 
3 82 67 
4 76 71 
5 77 62 

0047 The benefits regarding deflation rates provided by 
a catheter of type 300 increases as the length of the catheter 
body increases. This can be seen from the comparative 
deflation rates shown below in TABLE II. Deflation time is 
the time required to draw 4 cc of fluid from the catheter into 
a syringe under vacuum. The catheter of type 300 shows an 
approximately 12% increase in deflation rate when com 
pared with a catheter of type 100 for the 40 and 80 cm 
catheter body lengths. However, for the 120 cm length body, 
the catheter of type 300 shows about a 17% increase in 
deflation rate when compared with a catheter of type 100. 
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TABLE II 

40 cm 80 cm 120 cm 
Catheter Body Catheter Body Catheter Body 

Catheter Catheter Catheter Catheter Catheter Catheter 
1OO 3OO 1OO 3OO 1OO 3OO 

Trial Seconds Seconds Seconds Seconds Seconds Seconds 

1. 23 19 38 35 53 54 
2 22 18 43 34 62 48 
3 21 21 36 34 65 48 

0.048 FIG. 4 depicts a single lumen catheter 400 havin p 9. 9. 
an overmolded catheter hub 414. The overmold catheter hub 
414 may be attached to a catheter body 412 with an 
overmold material 410. The catheter body 412 has a side 
wall 413 and a single lumen 426. A lumen access hub 415 
may have anchoring features, including an anchoring hole 
434 and an anchoring groove 436. The overmold hub 414, 
including the access hub, may be injection molded as a 
Single piece or as multiple pieces, as previously described 
regarding FIG. 2. The catheter 400 may have other con 
figurations including those with fewer or additional compo 
nentS. 

0049 AS previously discussed regarding FIG. 2, the 
Overmold hub 414 may contain one or more anchoring 
features. Suitable thermoplastics and resins for use in the 
overmold material 410 are discussed in greater detail with 
regard to FIG. 2 above. The lumen access hub 415 may be 
made from a plastic that allows the user to see air bubbles 
that may exist in a contained fluid, as described more fully 
with regard to FIG. 2. 

0050 Flow communication between the catheter lumen 
426 and the lumen access hub 415 may be established by 
placing an insert extending from the interior of the lumen 
access hub 415 into the interior of the catheter lumen 426. 
The insert may be inserted prior to adding the Overmold 
material. The insert may be as described above regarding 
FIG. 2. As also previously described, the insert may be 
removed or left in place if hollow. If the insert is removed, 
overmold passageway 438 may be formed. 

0051. In this fashion, fluid communication may be estab 
lished between the lumen access hub 415 and the single 
lumen 426, with the Overmold material Sealing any gaps that 
would otherwise exist, including any open proximal portion 
of the Single lumen 426. AS previously discussed in regard 
to FIG. 2, other methods of establishing fluid communica 
tion between the catheter body 412 and the overmold hub 
414, Such as cannulas and the like, may also be used. The 
catheter 400 may be assembled similarly to the catheters 200 
and 300 as previously described. 

0052 While various embodiments of the invention have 
been described, it will be apparent to those of ordinary skill 
in the art that other embodiments and implementations are 
possible within the Scope of the invention. Accordingly, the 
invention is not to be restricted except in light of the attached 
claims and their equivalents. 
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What is claimed is: 
1. A catheter comprising: 
an elongate flexible catheter body having a plurality of 
lumens including a first lumen and a Second lumen, the 
flexible catheter body having a longitudinal axis 
extending between a proximal end and a distal end; 

a hub having a plurality of access hubs including a first 
access hub and a Second access hub, the first access hub 
being in fluid communication with the first lumen and 
the Second access hub being in fluid communication 
with the Second lumen; and 

an overmold, the Overmold overlapping at least a portion 
of the catheter body and at least a portion of the hubs, 
where the Overmold maintains the Spatial orientation of 
the catheter body to the hubs by coupling the catheter 
body and the hubs. 

2. The catheter of claim 1, where the catheter body 
includes a polyether block amide. 

3. The catheter of claim 1, where the lumens are formed 
from one or more longitudinal partitions. 

4. The catheter of claim 1, where the lumens have a 
Substantially coaxial arrangement. 

5. The catheter of claim 1, where the lumens are defined 
by an Outermost tube and at least one inner tube. 

6. The catheter of claim 1, where the lumens are defined 
by an Outermost tube and a plurality of inner tubes. 

7. The catheter of claim 1, where the access hubs include 
female luer lockS. 

8. The catheter of claim 1, where the access hubs include 
an amide. 

9. The catheter of claim 8, where the amide includes a 
nylon chemically modified to have an amorphous Structure. 

10. The catheter of claim 1, where at least one of the 
access hubs has a luminous transmittance of at least about 
60%. 

11. The catheter of claim 8, where at least one of the 
access hubs has a luminous transmittance of at least about 
80%. 

12. The catheter of claim 1, further comprising at least one 
bridging Structure, where the at least one bridging Structure 
maintains the Spatial orientation of the first access hub to the 
Second access hub. 

13. The catheter of claim 12, where the at least one 
bridging Structure includes at least one anchoring feature. 

14. The catheter of claim 13, where the at least one 
anchoring feature is Selected from the group consisting of a 
hole, groove, protruding flange, receSS, indentation, and 
combinations thereof. 

15. The catheter of claim 13, where the at least one 
anchoring feature includes a hole through the at least one 
bridging Structure. 

16. The catheter of claim 13, where the at least one 
anchoring feature includes a groove in the Surface of one or 
more of the access hubs. 

17. The catheter of claim 13, where the anchoring feature 
is at least partially filled by the overmold. 

18. The catheter of claim 1, where the overmold com 
prises at least one passageway providing fluid communica 
tion between the first lumen and the first access hub. 

19. The catheter of claim 18, where the overmold com 
prises at least one passageway providing fluid communica 
tion between the Second lumen and the Second access hub. 
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20. The catheter of claim 19, where the passageway 
providing fluid communication between the Second lumen 
and the Second access hub includes a hollow insert. 

21. The catheter of claim 1, where the overmold com 
prises a cured resin. 

22. The catheter of claim 21, where the cured resin 
couples the plurality of lumens to the plurality of access 
hubs to provide fluid communication. 

23. The catheter of claim 1, where the overmold com 
prises a thermoplastic. 

24. The catheter of claim 23, where the thermoplastic 
couples the plurality of lumens to the plurality of access 
hubs to provide fluid communication. 

25. The catheter of claim 23, where the thermoplastic is 
Selected from the group consisting of amides, polyurethanes, 
polycarbonates, polyesters, polyvinylchlorides, polyolefins, 
Styrenics, and combinations thereof. 

26. The catheter of claim 23, where the thermoplastic 
includes an amide. 

27. A method of making a catheter, comprising: 
placing an elongate flexible catheter body in a mold, 

where the flexible catheter body has a plurality of 
lumens including a first lumen and a Second lumen and 
a longitudinal axis extending between a proximal end 
and a distal end; 

placing a hub in the mold, where the hub has a plurality 
of access hubs including a first access hub and a Second 
access hub, the first access hub being in fluid commu 
nication with the first lumen and the Second access hub 
being in fluid communication with the Second lumen; 

adding an overmold material to the mold; and 
hardening the Overmold material. 
28. The method of claim 27, where the catheter body 

includes a polyether block amide. 
29. The method of claim 27, where adding an overmold 

material to the mold includes insert molding. 
30. The method of claim 27, where the spatial orientation 

of the first access hub to the Second access hub is maintained 
by at least one bridging Structure. 

31. The method of claim 30, where the at least one 
bridging Structure includes at least one anchoring feature. 

32. The method of claim 27, further comprising placing an 
insert into the Second access hub and into the Second lumen 
prior to adding the overmold material to the mold. 

33. The method of claim 32, further comprising removing 
the insert from the Second access hub and the Second lumen 
after the overmold material has hardened. 

34. The method of claim 27, further comprising placing a 
first lumen tube into the first access hub prior to adding the 
uncured resin to the mold. 

35. The method of claim 27, where the overmold material 
includes a thermoplastic. 

36. A method of making a catheter, comprising: 
placing an elongate flexible catheter body in a mold, 

where the flexible catheter body has a plurality of 
lumens including a first lumen and a Second lumen and 
a longitudinal axis extending between a proximal end 
and a distal end and a portion of the mold is shaped to 
form a plurality of access hubs, including a first access 
hub and a Second access hub; 
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inserting a first insert into the first lumen and a Second 
insert into the Second lumen, where the first and Second 
inserts enter the portion of the mold shaped to form the 
plurality of access hubs, 

adding an Overmold material to the mold; 
hardening the overmold material to form the plurality of 

access hubs and couple the plurality of access hubs to 
the catheter body; 

removing the first insert to establish fluid communication 
between the first lumen and the first access hub; and 

removing the Second insert to establish fluid communi 
cation between the Second lumen and the Second acceSS 
hub. 
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37. A catheter comprising: 
an elongate flexible catheter body having a lumen, the 

flexible catheter body having a longitudinal axis 
extending between a proximal end and a distal end; 

a hub having an access hub in fluid communication with 
the lumen; and 

an overmold, the Overmold overlapping at least a portion 
of the catheter body and at least a portion of the hub, 
where the Overmold maintains the Spatial orientation of 
the catheter body to the hub by coupling the catheter 
body and the hub. 

38. The catheter of claim 37, where the overmold results 
from insert molding. 


